Previous reports on the prevalence of sphincter injury in faecal incontinence have used digital assessment, conventional manometry, and electromyographic sphincter mapping. 35 We believe that with these methods sphincter defects have been underdiagnosed. This may, in part, be explained by the limitations of digital examination and anorectal manometry to localise such defects, poor patient compliance with electromyographic sphincter mapping, and the unreliability ofelectromyography in the presence of scar tissue.5 Furthermore, electromyography is limited to indentifying defects in the subcutaneous or superficial external anal sphincter only and cannot always localise defects in the deeper component of this muscle. 6 Anal endosonography is a new technique capable of imaging the external and internal anal sphincters with a high degree of accuracy. 7 As well as being capable of locating defects in the entire sphincter complex it is quick, easy to perform, and well tolerated by the patient. 8 The purpose of this study was to assess the prevalence of endosonic anal sphincter defects in patients with faecal incontinence and to correlate morphological defects with anorectal manometry.
Subjects and methods

PATIENTS
Forty six patients (42 women, 4 men) aged between 23 and 83 years (median 61 years) with faecal incontinence of three months to 96 months (median 30 months) were assessed by clinical history, anorectal physiology, and anal endosonography. Thirty five patients gave a history of obstetric trauma as the only predisposing factor responsible for faecal incontinence. These patients had had between one and eight vaginal deliveries (median 3) and all had had difficult or prolonged labours which lasted over 36 hours or where the patient was aware of bearing down for a considerable period of time, where there was cephalopelvic disproportion, or where the mother could describe difficulties with parturition such as deep transverse arrest or the application of high forceps. Incontinence was associated with a longstanding rectal prolapse in three patients. Iatrogenic sphincter injury was responsible for five cases and accidental trauma of the sphincter for three others (Table I) Defects of the external and sphincter were defined as hypoechoic areas relative to the mixed echo of the rest of the muscle that was either wedge shaped or a more extensive hypoechoic defect of this muscle (Fig 1) in the mid and lower anal canal. This appearance in the upper anal canal was not considered to be an external anal sphincter defect in the presence of a normal anterior sphincter echo seen along the rest of the anal canal. Posterior areas of hypoechogenicity in the external anal sphincter were defined as defects of the sphincter only when such areas were electrically silent with electromyography or when such defects were confirmed at operation because reflections from the coccyx and anococcygeal raphe could give a similar appearance in healthy subjects.7 Similarly a defect of the inL,ernal anal sphincter was identified as a clear gap in the hypoechoic ring representing this muscle (Fig 2) . ANORECTAL 
MANOMETRY
Anal manometry was performed with a closed water filled balloon system attached to a transducer and heat sensitive pen recorder as described previously.9 Maximum resting pressure was the baseline pressure recording at rest at each site and maximum squeeze pressure at each recorded site was considered to be the maximum pressure recorded on voluntary contraction of the external anal sphincter. (Table II) . Of the 35 patients with a positive obstetric history, 30 (86%) had a morphological defect in the anorectal sphincter complex. Twenty patients (57%) had a sphincter defect in combination with a neuropathic pelvic floor and external anal sphincter, 10 patients (29%) had a sphincter defect alone, and five patients (14%) had evidence of pelvic floor and sphincter neuropathy as the sole cause of incontinence (Table  III) .
PERINEAL TEAR AND EPISIOTOMY
Twenty three of the patients with obstetric trauma gave a history of having had a perineal tear (n=8) or episiotomy (n= 15), one sustaining a tear in spite of an episiotomy at the time of delivery. Each patient had had between one and four episiotomies (median 2). In this subgroup of patients, 16 exhibited a defect of the anterior external anal sphincter and 12 a defect of the internal anal sphincter (eight anterior, four posterior). Six patients were found to have a combined sphincter defect. Hence 95% of those with a distinct history of a perineal tear or episiotomy had a defective sphincter complex. One patient with a history of two previous episiotomies was found to have entirely normal morphology of the sphincter on endosonography (Table IV) .
LEVEL OF DEFECT
Anal endosonography revealed that 58% (18/31) of defects of the external anal sphincter were mainly at the level of mid-anal canal corresponding to damage in the superficial and deep components of the external sphincter whereas the subcutaneous component in the lower anal canal was the main area of damage in 42% (13/31) of patients. Similarly, most defects of the internal anal sphincter (76%; 16/2 1) were identified in the mid and upper anal canal. The internal sphincter was absent in the lowermost part ofthe anal canal both in patients and controls (Table V) . Interpretation ofanterior external sphincter defects in the upper anal canal from anal endosonography alone may provide inaccurate information. Control subjects also exhibited an apparent anterior deficiency of mixed echogenic external sphincter at this level. The most likely explanation for this is the anatomical arrangement of the In this study, most defects of the external and internal sphincters were situated anteriorly and in the mid-anal canal. The anterior half of the sphincter complex is likely to be damaged, especially after childbirth, because the sphincter muscle in this region is thin and any injury to the perineal body is likely to result in damage to the sphincters.
The finding of isolated posterior internal anal sphincter defects after parturition is unusual and requires further prospective evaluation. At this point, we can only put forward theories regarding such a finding. One hypothesis is that The study also showed that most of the women seen who had a previous history of an episiotomy or a perineal tear had a defective sphincter; this suggests a direct relation between the two. Again, further evaluation of episiotomy as a cause for sphincter defects is required.
Most of the sphincter defects were detected in the mid-anal canal. This has important surgical implications. Whereas the subcutaneous external sphincter defect is easily recognised at operation, deeper defects may be masked by a seemingly intact subcutaneous sphincter. It is likely to be important that the anal sphincters are exposed along the entire length of anal canal so that deeper defects are revealed and appropriate reconstruction performed.
Data from another study have shown that 37% of primigravida women and a similar proportion of multiparous women with occult sphincter defects either developed a new lesion or had extensions of pre-existing sphincter defects after vaginal delivery.'3 These findings imply a need for closer monitoring of the anorectal sphincter complex especially after difficult childbitth. This study has shown that defects of the anal sphincters and sphincter neuropathy are commonly associated with faecal incontinence after obstetric trauma. Previous studies have shown a greater improvement in continence after a combined repair of the internal and external sphincter compared with a single repair.43 Our data support the hypothesis that the internal as well as the external anal sphincter need to be repaired to restore continence in these patients.
